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Background: The first few hours after intensive care unit (ICU) admission, where a patient’s
condition is stabilized and treatment plans are formulated, are crucial to patient outcome.
Although admission of patients who are unstable to ICU occurs 24 hours a day, not all units
maintain the same level of staffing during off hours. We evaluated whether ICU admission
during off hours affects mortality in a Moroccan ICU with the same level of staffing.
Methods: This prospective study was carried out at an ICU in a Moroccan hospital during
6 months. Demographic, clinic, acute physiology and chronic health evaluation score, length
of stay, time of admission (day time or off hours), and ICU mortality data were collected. The
mortality in the ICU was the end point of the study. Logistic regression analysis was used to
identify risk factors associated with ICU mortality at various day and time of admission.
Results: A total of 195 patients were included in the study; 125 (63.6%) were admitted during
the day time and 70 (36.4%) were admitted during off hours. Most of the patients admitted
during the off hours were male (75% versus 58% during the day time, P=0.01). Patients admit-
ted in off hours after traumatism were more frequent than those admitted during the day time
(64% versus 24%, P=0.001). There was no significant difference in ICU mortality for time of
ICU admission (P=0.05).

Conclusion: We can conclude that off hours care is not necessarily inadequate. For ICU
managers, it is important to know how to maintain adequate quality of care around the clock.
Keywords: intensive care unit, day time, off hours, mortality

Background

Patients in the intensive care unit (ICU) often have several organ abnormalities and
physiological disarrangements that require highly complex and timely diagnostic tests
and therapies.! The first few hours after ICU admission, where a patient’s condition
is stabilized and treatment plans are formulated, are crucial to patient outcome.?
Ideally, the critical care unit has to be organized in such a way that optimal treatment
is available to all patients day and night. However, the availability and quality of
personnel and technology are often different during day time hours as compared with
off hours. Several authors have studied the difference in outcome between patients
admitted during day time hours as compared with off hours in ICU and the results
were contradictory.’” The current study was undertaken to investigate the demo-
graphic characteristics and outcomes of patients admitted in ICU during off hours
in a Moroccan tertiary hospital with uniform staffing and ready access to diagnostic
and therapeutic options.

submit your manuscript
Dove

http:

International Journal of General Medicine 2014:7 127-130 127
© 2014 Elkhayari et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution — Non Commercial (unported, v3.0)

Al License. The full terms of the License are available at http://creati fl /by-nc/3.0/. Non- ial uses of the work are permitted without any further
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on
how to request permission may be found at: http://www.dovepress.com/permissions.php



http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/IJGM.S54536
mailto:amina.elkhayari@gmail.com

Elkhayari et al

Dove

Methods

This prospective cohort study was carried out in a
Moroccan ICU. The consent and approval of the study was
made by the local ethics community. All patients admitted
to the ICU between April 1 and September 30, 2012, were
included. Patients were excluded if they were younger than
16 years of age or if they were admitted for less than 8 hours.
Only the first ICU admission was taken into account for
patients who were readmitted to the ICU. Mortality in the ICU
was the end point of the study. Day time hours were defined as
the hours between 8 am and 8 pm on weekdays and between
9 am and 6 pm during the weekend. Off hours were defined
as the hours between 8 pm and 8 am on the weekdays and
between 6 pm and 9 am during the weekend.

Staffing

Intensivists are present during the day time and make rounds
at the bedside at least twice a day. Each day a multidisci-
plinary meeting is held in which all patients are discussed.
During off hours, an intensivist guard is available for con-
sultation 24 hours a day, seven days a week, and has no other
responsibilities apart from ICU related patient care. The nurse
to patient ratio is about 1:2 during the day time and during
the night time. Data are collected prospectively for each
patient. Demographic, clinic, acute physiology and chronic
health evaluation (APACHE II) score,® time of admission,
length of stay (LOS), and ICU mortality are among the data
collected. The statistical data were collected prospectively
from ICU databases and analyzed with SPSS version 10 (IBM
Corporation, Armonk, NY, USA). Symmetrical variables
were reported as the mean = standard deviation and the means
were compared using Student’s #-test. Asymmetrical data were
reported as median and interquartile range (IQR). Medians
were compared using the Mann—Whitney test. Differences
in proportions were compared using chi-square tests. Odds
ratios and confidence intervals were also reported. P<<0.05
was considered statistically significant. Logistic regression
analysis was used to identify risk factors associated with ICU
mortality at various days and times of admission.

Results

A total of 195 patients were included in the study; 125 (63.6%)
were admitted during the day time and 70 (36.4%) were
admitted during off hours. The median age was 32 years
(23-59 years). The sex ratio was | female:2 males and the mean
APACHE 1I score was 14.743. Three quarters of the patients
were admitted from the emergency department. The rest were
admitted from other services of medicine and surgery from

the same hospital and 38% of patients had a medical history.
With regards to the reason for admission, 38% of patients were
admitted for traumatism and 29% for surgery, in particular
neurosurgery, gastrointestinal surgery, and trauma surgery.
Also, 33.6% of patients had medical pathology and 64% of
patients had mechanical ventilation. The median ICU LOS was
5 days (3—10 days). ICU mortality was 43.6%.

Baseline characteristics were not equal for the group of
patients admitted during the day time as compared with those
admitted during off hours (Table 1). The difference was most
marked for the sex of patients and pathology reason for admis-
sion, most of the patients admitted during the off hours were
male (75% versus 58%, P=0.01). More patients were admitted
after traumatism during the off hours than during the day time
(64% versus 24%, P=0.001). There was no significant difference
in ICU mortality for time of ICU admission (51% versus 37%,
day time versus night time, respectively, P=0.05). In univariate
and multivariate analyses, and controlling for factors associated
with mortality, such as age, sex, APACHE II, LOS, trauma, and
time of admission, no statistically significant difference in ICU
mortality was found with time of admission. Only mechanical
ventilation was a significant predictive factor for intensive care
mortality (Table 2).

Discussion

Our study demonstrates that the demographic characteristics
were similar for patients admitted during the day time as
compared with those admitted during off hours, except for
the frequency of male patients and higher trauma during off
hours. It is not surprising that a significantly larger number
of patients who are admitted at night or during weekends
are made up of trauma patients because of the frequency of
road accidents in our region and risk behaviors among young
males. Although nights and weekends are frequently consid-
ered the off hours, with lower staffing levels and availability
of services or resources, there are higher risks of mortality
and poor outcome. We found no significant differences in
ICU mortality and LOS associated with the day and time
of ICU admission. There are several possible explanations
for our finding. The differences in institutional practice in
organizational aspects of care may be responsible. Although
our findings show no difference in mortality between patients
admitted on day time hours compared to off hours, it was
found that mortality remains high whatever the time of admis-
sion. We can explain this by the initial severity of the patients
at admission and the selection of the most severe patients
because our department is the only adult ICU in the region
and has a limited capacity. Also, the frequency of traumatic

submit your manuscript

128

Dove

International Journal of General Medicine 2014:7


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Outcome of patients admitted during off hours in Moroccan ICU

Table | Comparison of clinical and epidemiological characteristics of the group of patients admitted during the day time versus the

group admitted during off hours in intensive care unit

Variables All patients Group P-value®
Day time Off hours
Total patient numbers 195 125 70
Sex, male/female, (% male) 130/65 (66) 60/43 (58) 68/22 (75) 0.0l
Age, median (IQR), years 32 (23-52) 30 (22, 54) 35 (23,52) 0.9
APACHE Il score at admission (mean + SD) 14.7+3 14.945.6 15+6.4 0.4
Presence of medical history 74 (38) 41 (34) 33 (45) 0.29
Cardiovascular 13 (6.6) 9(@7) 4 (5.7) 0.06
Diabetes 15(7.7) 10 (8) 5(7) 0.15
Respiratory 11 (5.6) 54 6 (8.6) 0.3
Neurological 14 (7.2) 8 (8) 6 (8.6) 0.25
Others 21 (10.8) 9(7) 12 (17) 0.06
Admissions type
Trauma 75 (38) 30 (24) 45 (64) <0.001
Medical pathology 63 (33.6) 31 (25) 32 (45) 0.09
Sepsis 11 (5.7) 5(4.9) 6 (6.5) 0.1
Respiratory distress 11 (5.7) 6(5.8) 5(5.6) 0.9
Shock 10 (5.2) 4 (3.9 6 (6.5) 0.3
Metabolic 13 (6.7) 6 (5.8) 7(7.8) 0.6
Neurologic 8 (4) 5(4.9) 3(34) 0.8
Intoxication 10 (5.2) 5(4.9) 5(5.6) 0.7
Surgery 57 (29) 42 (60) 14 (20) 0.06
Mechanical ventilation 126 (64) 65 (63) 61 (65) 0.7
Median ICU LOS (IQR) 53 tol0) 53 to 10) 7 (4to 13) 0.07
ICU mortality 85 (43) 38 (37) 47 (51) 0.05

Notes: "alpha risk of first species. Unless otherwise specified the data are presented as number, followed by percentage in brackets.
Abbreviations: APACHE, acute physiology and chronic health evaluation score; ICU, intensive care unit; IQR, interquartile range; LOS, length of stay; SD, standard deviation.

pathology related to the road accidents is a real health prob-
lem in our context. This has allowed us to take some measures
for the prevention of road accidents through outreach of the
media and the general public, and especially to intensify the
initial management of patients before admission to intensive
care by the most experienced emergency staff.

Our study has limitations concerning the small sample
of patients and the study was carried out in only one center
which receives a lot of young male trauma patients, who are

Table 2 Risk factors for patient mortality

Parameters in the model Wald P-value* Adjusted OR (95% CI)

Logistic regression model

Age (years) 095 03 1 (0.97 to 1)

Sex (male) 0.17 068 1.17 (0.54 to 2.57)

Presence of medical history 0.45 0.50 0.75 (0.33 to 1.7)

APACHE Il score 217 0.14 0.9(09tol)
Trauma admission 0.08 0.09 0.46 (0.19 to 1.12)
Mechanical ventilation 12 0.001 4.17 (1.86 to 9.37)
Length of stay 0.009 0.92 1 (0.96 to 1.04)

Off hours admission 089 034 1.38 (0.70 to 2.71)

Note: *Alpha risk of first species.
Abbreviations: APACHE, acute physiology and chronic health evaluation score;
OR, odds ratio.

generally accepted at night. This is due to decreased vigi-
lance, risky behaviors, and the bad condition of roads leading
to a considerable increase in traffic accidents. In our analysis
we have not taken into account holidays or vacations that may
significantly affect the result. Significant heterogeneity in
results has been found in several large studies that evaluated
night time admission in ICU, all in retrospective cohorts and
all defined off hours differently.”"" Uusaro et al have shown
increased mortality of patients admitted in 80 ICUs during
weekends when compared to weekdays.’ Another multicenter
retrospective study carried out in Canada during 2008 by
Laupland et al has shown increased mortality for patients
admitted at night compared to those admitted during the day
but without increasing mortality during the weekend.’ Other
studies have shown conflicting results.'?'* The study by Luyt
etal, conducted in 23 ICUs over 3 years in 2007, did not show
a significant difference in the mortality for patients admitted
during off hours when compared to those admitted during
the day time.” Differences in mortality can be explained by
differences in disease severity and differences in the defini-
tions of day and hours of admission may also explain the
difference in results between studies. A recent meta-analysis
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has studied this problem' and it included ten cohort studies;
eight evaluated night admissions and six studies evaluated
weekend admission that demonstrated that a night admis-
sion was not associated with an increased mortality. How-
ever, patients admitted over the weekend have a significant
increase in the risk of death. This meta-analysis has a number
of limitations, most importantly, different definitions were
used for both night time and weekend hours, the description
of the organization was not well described in all studies, and
different severity adjustment tools were used.

Conclusion

Our study found no difference in mortality whatever the time
of admission, with the same staff and the same organization.
We can conclude that off hours care is not necessarily inad-
equate. For ICU managers, it is important to know how to
maintain adequate quality of care around the clock. However,
mortality is high no matter the time of admission and this is
due to the selection of severely ill patients, especially vic-
tims of road accidents. This should encourage us to develop
more mobile emergency care, more experienced staff in the
emergency department, and in particular, raise awareness of
public and political leaders to prevent traffic accidents.

Disclosure
The authors report no conflict of interest in this work.
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